RSMS-4 Design and Development
— Software

Outputs
Hardware flexibility is also enhanced because it is
« System Requirements Document possible to use a variety of instrument models for
(http://wwwits.bldrdoc.gov/home/programs/ the same type of measurement via a well-established
rsms-4/software_sys_req.pdf interface to the general command/query modules.

Also integral to the capability for flexible hardware
* Use-case Statement that describes how the configurations is the ability of the user to dynami
software will operate from the user standpoint. cally designate the hardware configuration — from
the fully equipped measurement vehicle to an abbre
* Architectural design that documents the overall viated “suitcase” system. The user also can desig
structure of the software. nate the manual control of some devices and-auto

. _ mated control of others.
« Data acquisition and analysis software.

A script language that gives the user a means to

The fourth generation of the Radio Spectrum build custom routines for specialized signal mea
Measurement System (RSMS-4) will critically surements prowdes_ _erX|b|I|ty in the flel_d. T_he
depend on powerful new data acquisition and proc  SCriPting module utilizes a standard editohich
essing software to meet the greatly expanded systerallows the user to enter specifically defined eom
capabilities (see figure). The new software encom mand text that is interpreted for execution on the tar
passes many of the strong features of previous gen 9€téd instruments. The language is generic for the
erations, as well as incorporating several new fea  différent generic instrument types (e.g., spectrum

tures that improve on the current system and allow analyzerdigital oscilloscope, etc.), and is inter
for substantial future growth. preted in relation to the specific instrument model

targeted for execution.
Major goals in the development of the new software i _
are the ability to easily expand measurement and ~ Other features of the new software include:

analysis capabilities and to modify the equipment 1) flexible file structures, _
configuration in the field. 2) incorporation of calibrations into the data file,

3) remote measurement/control capabilities,
The ability to modify and expand is accomplished ~ 4) scheduling of measurements,
by taking a highly modular approach, using an 5) re-measurement capabilities, and
object-oriented (O0) design technique. The software6) high speed signal digitization.

contains a relatively static core program that utilizes ]
various dynamic measurement and instrument-mod The output data-file format accommodates changes

ules. By establishing well-defined interfaces and (0 stored information by adding version markers;
encapsulating the code into dynamic link libraries ~ these identify the structure of the data and allow
(DLLs), new measurement techniques can be addedPackward compatibility despite change. Each mod
without modifying or re-compiling the core pro ule_contalnlng _the data is respo_n&ble fqr packaging
gram. By establishing command/query interfaces _durmg data writes, parsing thg information (aceord
and encapsulating into DLLs, it is also possible to g t0 the version marker) during reads, and docu
add new models of equipment without the need to Menting the data structure_by writing the format for
change existing measurement code modules. While €ach version to an ASCII file. This allows future
this requires the use of functional features common format modifications without having to change the
to each general category of equipment, the ability to COT€ code module. The new file structure adds cali

use specialized attributes is also possible by tailorin¢Pration information into the data files, along with
specialty measurements to make use of specific  System configuration, measurement parameters, and
models. instrument settings.
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Spectrum and Propagation Measurements

The setup and executior |
of RSMS-4 measuremer .
procedures can be
remotely controlled and
monitored through the
Internet. This minimizes
field time for highly
skilled employees, per
mits more opportunistic
measurements and
improves data quality
and allows the acquired
data to be promptly
processed in an optimal
work environment.

While previous RSMS
generations had the cap
bility for sequential, autc
mated execution of mea
surements, the 4th gere
ation has the added fea
tures of a schedulethis
provides for triggering of
measurement routines k
external events, repetitic
and prioritization of a
predetermined schedule
of planned measuremen
and scheduled automati
of diagnostic, re-adjust
ment and calibration
procedures.

Because system configL
ration, measurement pal
meters, and instrument
settings are stored as a
part of each data file ani
linked to the specific
measurement routines,
it is now possible for
system operators to examine measured data and
request re-measurement of that data under the
same system conditions.

Also incorporated into the new software is the
improved capability for digitization of signals in
wideband predetection format. This significantly
improves the capabilities for software signal proc
essing in ways that are not possible through tradi
tional analog means- for example, very sharp

To meet theaquirements for expanded capabilities, ITS engineezs ar
developing softwar for the 4th generation Radio Spectr Measugment System
(photograph by H. Sanders).

filtering techniques or determination of signal medu
lation characteristics. Previouslyost signal mea
surements merely extracted the signal magnitude
information. Wth digitization of the raw predetec
tion signal, all of the signal information is retained,
allowing the same signal to be processed in many
different ways.

For more information, contact:
J. Randy Hdman

(303) 497-3582

e-mail rhofman@its.bldrdoc.gov
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